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Abstract of JP11 002797 
PROBLEM TO BE SOLVED: To make circuit 
area small in the case of realizing multi- 
gradated display in a liquid crystal display 
device incorporating a memory and to reduce 
the production cost of the device by providing 
a picture element circuit at the intersection part 
of a scanning line and a data signal conductor 
group, arranging a common line and a timing 
line group in parallel with a scanning line and 
connecting them to the picture element circuit. 
SOLUTION: This device is equipped with one 
substrate where the picture element circuits 50 
are arranged lengthwise and crosswise in a 
matrix state, the other substrate having a 
transparent counter electrode 70, a scanning 
circuit 1 driving the scanning line 100 and a 
data circuit 2 driving the data signal conductor 
group 200. The scanning line 100 and the data 
signal conductor group 200 are orthogonally 
crossed with each other and the circuit 50 is 
provided at the intersection part between 
them. Furthermore, the common line 400 
supplying center voltage and the timing line 
group 300 supplying a timing signal are 
arranged in parallel with the scanning line and 
connected to the circuit 50. Thus, the yield is 
improved because circuit constitution is 
simplified in the case of realizing the multi- 
gradated display, and also the production cost 
is reduced. 
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J;9tC^^LT$>-5©T. 2#g©7U-A©llllJ-:^ 

7 u-A©»3FBi(cjsffiicEnjjD$n§«E$Rifa© o tt 

[OO55]04T-tt. 2#i©7U-At©ll37U' 

-awWFbIUVm, s.t;:vM, Ji^ "1" ii^<b "0" \zW 

0S*5-pTl^-i., C:©i:^. VF,, VF., RtX. VF 
,= "0" T?»0, U->:/'J>i'TFT2 1. 2 2, 2 
3 ttO F F^^Sit'*5.fc*e). VM, RtXVM. ©Sl^bftV 
StC]^W€&fiS'S:t^. T/iti^, X'f->5^TFT3 1 

n^©^'fktt^©7^--^»*'C« VF, $.5littVF, 

ii^-i" ttioxmib-cm^\zieis^R\ir, z<dj^^ 

10 JC, ^tU 1 OtX-f 75^3 ld«i)-ilLTt^€.fcJe). 
^'J 1 0©l^«B«aicBlttl$n%«Ei:#I^Wtf«t 

[0 0 5 6] /tU©t^SiAi "0 0 0" ii^tofcSSi 
©7U-A£A^tt. 7,<-y5^TFT3 lttSlCOFF4^ 
ffiTffcO. VLC = 0t:rj:5. 
[0 0 5 7] ^©±^lC«B!c-rSi:. ;^tij^»14, 
15, leiCioT. VM,, VM,, VM, ffi&mz^ 

50 -SCtJCi^T. /^Ul*9i81!©«S3ES^SIlT2' U 
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[0 0 5 8] J?^^U$ai4. 1 

5. 1 6(5:5^-;i/H^S2 4(0rp^Tm?^^^Sil^-B-5:i 
t\Z^oXV Si^it^-^Xl^^^fzibs VM, , V 

M, , VM, (Dms.\y^MrAmzw-mt^nxL^o 

Ct-^. /^UTFT 1 1. 12. 1 3a>U-i7lcJ:o 
VM, , VM, , VM, (DrnKl^^JlfJ^TLTL 

5. 1 6i:LT:*:#&$*S. *-;UK^fi2 4i:bT 10 

^OSEiJlT tC^C eh t ;^ ^ U CD^S^x- 
«LTt)J:i^ ^i\z. Z<Dm^JS.Uzi:oXmnmiJ 

t^m±Lu^mm\zmtmit\i£^mitf£\i'fxu<. i&m 

[0 0 6 0] VF, , VF, . VF, . VM, . V 

M, . VM, , V s\m4\zmtmi(ofmi&mtmi:^ 20 
\t^:fy \^-Amm\zmm^R^Lrz$!iWfmmxs> 

0. ^zfyi--i^MWzi^^^x^mi$.i^(r>t^\^^^m^m 
^^ts)^mx$>^o :i(Dmm^6^^^m-r^tzify\zms 

iZ^jkt^^OizyU-Amizm^^RU^it. 2 

(DmfB^^immtLrz\M.m^^o)u^^^m^mttj.-^x 

\z]t^vc?<Dmik^^i&ut^ctf)^xt^fti(>. 

iizmwmti^i&^t^ct^^xt^o 

[0 0 6 1] 06tt, f^i<Dmmm^W}i¥^tt^m3 0 

[0 0 6 2] 17U-A^r4To \t. miRZf^2(Dm 

m^mtmrnz. t. (oM?S(omi'^^y]y-'L.. t, 
<offiPBi(7)^2ity7U-A, T, <r>m^<r>%%^^yv 
-uxz^n^n^ifi. %\ikn%2(r>^wimt.m^ 

0, T,=T,=T,=To/3T$)5o VCP(;)Sit@tt^ 
l1^y7U-AlC:fe(/iT±V, , m2lty7U-AJCi5 40 

\i^x±v, , S3-y-y7U-AH43iiT, ±v. 

06Ttt. V, = 2V, . V, =4V, 

btz. ifz. vcp^m2(Disn^mtwim\z2yu- 
L.^ immtt^&m\z^mLrzf)i. mK^mn&mt 
mm\z. i^yyu-Amm\zmm^RKir^iy\^-ix 
^ 1 m^Rtt^ikmimi^^xhJ^mom^^m^n^. 
vc?^c<D^z>u^mt'r^z.ti.z^^x. 171/- 
L.^zm^\zwiB'^ti^m&(Di&j^m(o^i^mv Av\t. 

/^:U$gl4. 15. 1 6(3«J$^nT0i^n = 3e 
OS7KX-5^0ffl^'&t?itlCcfcoT, "0 0 0"(D<h# 50 



^mW-l 1- 2 7 9 7 
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ICVAV = 0. "001" <Dt^\ZVAV= (OXV, 
+ OXV, + 1 XV,)/3=V,/3 (=3) . "0 1 
0" (Dtt\ZVAy= (0 XV, + 1 XV, + 1 XV,) 

/3 = 2V, /3 = 2X0^2 13 tt^^. mm\ZLX. 

"0 1 1" (Dtt\zyky=3x^ = 3 "1 0 0" CO 

(!:tlCVAV = 4X3 = 4j5, "10 1" 0<t#lCVA 
V=5Xj5 = 5i3. "110" Ot^HVAV = 6X3 
= 6 3. "Ill" (Dt^\ZVAV=7 xe = 7 0 0 2" = 
2 ' = 8 (11*5 0 (O^l^mE V A V ^«Efl(CB11ra-r ^ d i 
3^^^IET$>0. cntCckOI8l@*^^T#So mi. m 

y7U'-A^Pp1cDM/h<i7J/^t.ii-r^75^ mscofi^Sfg 

x\t'^:/yu-i:^mfB^\tr^xmi:x&^rzib. si. 

m 2 (D(i^iS?gtIit'^T'y-y7 

m2(Dm^&m\zit-<^<u^. se-p 
[0 0 6 3] m7\t. mi(Dmmmt:W}f^^it^m4 0) 

[0 0 6 4] VF, , VF, , VF, . VM, . V 

M, , VM, . vs\m6\z7r^'rm3<Dm^mmtm\:^ 
x$>^f)^. vcp^WcC^c m3(Dmn^mx\tycp 
(Dm^i-^zfyu-i.nx^A.^ztizXox. ity7 
u-Amm\zi^n^m^(Dmnm^^^x^^rzf}^. %a 

it-^^x^zTy \^-hmf^\z^»^%m<r>ms^^^x 

TV^'So S7Ttj:Bi. B2. W>3(D^^yv-L.mA 
\zi^\•i^vc?(D/vvy.^^x^, t, = 2Xt, =2t 
, , t, =4Xti =4t, cblSl^LTli-So VCPS: 

z.<r>iioti^mt1r^z.t\z^^x. i7i/-Aic«a 

\Z^m^n^%^(Dm^m(D^^^V AV\t. /^rU^ 
ai4. 15. 1 6lI«Jt$nTl^i^n = 3fia)a^x 
-:J^om^^^^-ti-JrJ:':>T, "0 0 0" Oi:#t;:VAV 

= 0, "0 0 1" <7)t#jrvAV= (OX t, + ox t, 

+ Vo X t.) /To=V. x t,/To (=r) . "0 1 

0" <r>t^\zv AV^ (oxt,+Vo xt, + ox 
t,) /3=V. X2X t,/T. = 2 r (hfcE^. WimzL 
X. "0 1 1" <^ii:ttCVAV=3 r. "10 0"<7)t 
#ICVAV=4 r. "1 0 1" cO(h#JrVAV=5 r, 
"110" (7)i#tlVAV=6 r. "Ill" <Dt'^\Z 
VAV=7r02' =2* =8 i::i3 0O^l^«EEVAV 
*«fticWliDl--5e:ch;5>^Bj^T*0. ctif;:<fcOI8ill& 

^STt^o m4C0{i^iS?gTttVCP«*S(7)^EU 
ntmXXh. VCPf^VCNT + Vo. VNCT. V 

ncT-v,(D3\y^)Vt^^f^^rz^. vc?^\h-ht 
[0 0 6 5] *iiififi?yT«, mzBmm^^7r.'i-^m& 
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[0 0 6 6] <*iS0iJ2>0 8tj:*^?giw43tt^m2(O 

iBi ooseiii-rs^siHiKi x-^$^«#i^sf2 0 

0^ffif!lTSx-^lEiBS2i:, *ff^m^ 7 0 
-f5>i^fg^VFo , VP, , VP: , VP, 

mjEv c N T^^^t^^t^mm^^ 4 rm^^M <> 
^^^1 0 0 t^-^mnmn2 oo\tm^\z]M.nL. 

n^mt^t^^^ ^y^^ms o of)^^^mt^n\zm 

[0 0 6 7] m9\t^%mz^n^m2(D^mm(omBt 
^mmm<Dmmmm 5 0 om^^^t-fn y ^ 

-5. li^lHlKSOt^. xi = zm(r^Wr^'r-^\zn^s\ytz 
mEVM, , VM: , VM, ^^Sfflbfc^^U 1 0 (h, 
VM, , VMi , VM, O^^-frit-^-kWRl.. VS«hU 

J?lHlg§8 0i:, VSR^VPo l;:i:oT®Jtai^n> 
S@40ch=i^:>S400<i: CO^IgJ^*^^ft«)SS 1 O 
X-f >y^>^¥S3 0T*§=i^>8l^b<tt^*i:O 
j^^K^i^* X-f ry^>4^TSX^ 9 0 ht^^U^. 
gtf?0S8O«. VP, ="l"cDt#. VM, ^WR 
L,, VS = VM, VP, = "1" <^i:€. V 

M, *S*?L.. VS=VM, VP, = "1" 

(T^h^. VM, VS=VM, ^ffi^J-r^p % 

10X^'y^>^^g3 O^S^lHlSSS 0 V S^^ 

vs== "1" ^>^fct^^<^>i:^m^vPa ;&^vPo = 

" 1 " <r>h^\zm%W&A 0 (i:3^>«4 0 0 h^W^ 
vs= "0" , t^-D. vPo = "0" (r>ii'^\zm% 
mii4o<h3^>^4o oco^j^^paifc-r^o 

[0 0 6 8] ^ 1 0ti^9CO:rD:y^^T*^Lfcll*lEl 
K5 O$*3^-r'S>0K0T*So ^c^EU 1 0tin = 3ffl 
O^C^UTPTll, 12, 13(h/^U^»14, 1 
5, 1 6?5^»^;^j:-i>o ^^[5]g§8 Oil. ^2cOX<^;/^> 
n = 3fflx2ji=61BOX-f -v-^^TPT 
8 1, 8 2, 8 3, 8 4, 8 5, 8 67&^^^tS. 
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H iHis§ 2 0 <7)^ 2 <DX-f ^> ^ >i7'* V P \Z^s 

D;^cX^^y^ffiig^iMS?lHlK8 O^^fTl^ VP. (riSU 
fcS 1 <^X-< 3 0 cOX-f *y^«HlJ^X< 

^TPT9 1 H.i:0^«^n^o 

[0 0 7 0] /^:UTPT 1 Itt. ^ 1 0 0 COmJE 
VG;&^mi#B<^'y':/7^-;UHT, Tc7)VG, = 

"1" Ot^, T-5^«-^illffif2 0 0(^«EVD, 
>yU>^t. VM, =VD, tUT;'<^U§ll 41C 

10 [0 0 7 1] /^UTPT 1 2«, 0 0(^mJE 

VGd^l|2#@<7)1t:/7^-;UHT: T(^VG: = 
"1" (Oht. T-^ffi^^S2 0 0CD«EEVD: ^1^- 
>yj>!$?'b. VM, =VD, chLTP^^rU^ai 5{C 

[0072] /^UTPTlS^i, 0 OOmffi 

VG;^^^3#@(7)1j-y7^-;i/FT, Ta)VG, = 

"1" Oh^. x-i5^«^^®f2 0 OOmmVD, ^-tf 
>yU>i/L, VM, =VD, iLT^^:U$*l 61C 

20 [0 0 7 3] X^u/^TFT8 1 ti. ^^U^fil 4 

ftlt^nfe^EVM, ^WM, = "1" (^t^fCON^K 

StfctO. X-f!y^TFT8 4tt^^'f 5>4^S»3 0 0 

(OmEEVP. ;OWP, = "1" O^^JrONJK^(>:fcj: 

-So Se^T. VM. = "1" . VP, = "1" CO 

h^. H^mS4 Ott=i^:>'«l4 0 OtdSSJSnS. X 

^._y5^TPT8 2a. ;<qEU^»l 5tC«itSnfcmJE 

VM,^WMi= "1" <r)h^\zo^^mt.fx.'0. Ts^V 

f^TPT8 Sa^^-f ^>i/^Sf3 0 0O«fl£VP, ifi"^ 

P, = "1" cOt#(CONtt^«i:;^j:^o SEoT. VM, 
30 = "1" . VP, = "1" Oh^. iB^«S4 0 

tln^:>^4 0 OJlft^^n^o X-f'y^^TFTS 3 

tt. /^U^li 6[;:«^^nfcmEVM, 7&WM, = 
"1" <Dt#tCON«^<h:^i:0. X<*y?TPT8 6tt 
^-r^>i^^Sf3 0 0(OmffiVF,;5^^VP, ="l"cD(h 
#t-ONt^ffich;^.i:^o '^^X. VM, = "1" > 
VP, ="l"cOt$. iii^m®4 0«3^>||4 0 0 

[0 0 7 4] X-r!y5^TFT9 \ ^^^y^W^^ 
0 0(OmJEVPo ;&WPo = "1" or)ch^(CONt^^<h 
40 lj*mS4 0 2:at>^4 0 Otiiil^^n^o 

[0 0 7 5] &l±(Ocfc^tC«^Lfc*5£?«<?)S2a)^JE 

*ffltci5&Bgf 01 1 ^>i/lHi?S 

(OUitfVPo . VP. , VP, , VP, . ^^:U^«l 
4, 15, 1 6»wfi^Jt$nfcl[EVM, , VM, , VM 

, , 5^SSmE0K5;J)^^#^*S^n^*ff^mS7 OO^E 

vcp. M^msommvpx, s£a9iiDmEVLc= 

VCP-VPXT$)5o 32ffimfflHlS&coai:^VCP«. 
tf3't«E0K<Ol:E V C N T Ufc^SSSmET* 

50 
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[0 0 7 6] lyi—AomNiT, «. T, <omm<r>m 

l-*3r-^yU-L, T, ©»iKOS2-!t:/7U-A. T, 

= 2T, , T, =4T, tfg^Lfc. 

(0 0 7 7] ^-i s.y{fm^(Dm:hVF, . vf, , v 

F, . VF, ©fflWttT. VF. ttSl-t}-:^7 

"1" t^tO. VF, «Bl1}-y7U-A©«SPBllC 

"1" i:;&:0. VF, «m2U-y7 1/-A©«!Fb1C 10 

"1" t/iO. VF, iif^s-^zfyu-AOimNHz 

"I" tUZ^o\ZlSi^-$ni>. ecu. t, ttT, , 
[0 0 7 8] «|6]«a7 OCfflni$n«)«EVCP«, 

f't«EvcNTc«-r5M'Pifi!j^±v. T. mmf>^2 

7U-ATfe-555tiitmET, VF, "1" 

ffi© i: $ fC+'C^HEffl V C N T b < <fc p IClS^ 

[0 0 7 9] 01 IT-a. P^^rU 1 OWtB^VM, . V 
M, , VM, f)^ " \ 1 0" "0 0 0" iZ^ifti>m 20 
■&*0iJl:;toTI/^-&. ;<^:'J 1 0®ai:'3VM. . VM,. 
VM, iiimtt?>^-i S.>if\i, ;)^t'J 1 OCDS^ii* 
l!if^(cfe#-r*;t*. VF, . VF. . VF. ^VCP 

Sl-9-7'7l^-A(^ffiBgt. IC*5UT> VF. = "1" 
OfcJ&X'f •y^'TFTS l«ON«f!il::»»3. BSgflffi 
4 Otta^ 0 oicSi^^ns. d©^, VCP = 
VCNTT$.0. S5S,ICEnJjD$n?>«ffittVLC = 0T 

i^<®iii-y7u-A*© (T, -t.) (ommiz 

:feUTtt. ;^'f •yf'TFTS 1, 8 5. 8 6, 9 UtO 30 

FFtRSgT-dbO. iimmg4 0tn^:>^4 0 0i:CDg 

mmm^n. vLc=o*i«^sn«). i^<m2 7i^ 

-A©g«DO^FBlt. tC*ViT. VF. = "1" ©;t«e> 
X-fu/^-TFTS IttONttffiC&D, ii3!smS4 0t4 
:n=E>f^4 0 0\z^mtti^. CCOf^. VCP=VCN 
TT^O. ffiaicEPj!lD$n2.«E«VLC=0TabS. 
iK<m2-!i-:/7U-At© (T.-t.) oaiFaH^UT 
tt, VF, = "1" . *0. VM. = "1" -CfeO. S 

^«S4 oii3^>^4 0 oicjgige$ti5, vtox. m 

SlrttVCP<l:ilS«S®SffiVPX=VCNT<Dll«EEV 40 

Lc=vcp-vpx=-v. immtstii,. m<m3 

•t}-y7U~A©S«)W»iFBl t, »C*UJT. VF, = 

"1" (DtzibX-^ y^T FT B HtONi^m\Z$>0. m 

mnm4o\tzi=f:>m4oo\zmm^tii>. v 

CP=VCNTT*0. «EilllEnilOSn««EttVLC = 0 
iK<S3U-:/7U-A4'0 (T, -t. ) ©MS 
rBllC*5liT«, VF. = "1" . VM, = "1" 

T*Ov mmmm4 o\izi=t>wt4 0 oizmm^tii). 

afoT, JSa»C«VCPtli5|?f|ffi®«BEVPX = VC 
NT©S«BEVLC = VCP-VPX = V. *<^l)D$n 50 
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■5. fiEoT, iSiOl 7L'-AIIJKatC^i0^fni)« 
E0ilfi?*fi©¥l^ffl[ttVAV= (OXT, +V. XT. + 
V. XT.) /T. = 6 V. XT,/T. (=6 a) tfS.i>, 
CO^^ftlCitl^. miO*iSpiJ^:ig«IC2" = 2' = 8 

[0080] SI ITtt, 2':3S{)«)7U-A4>®m3 7 
l^-A©^rB^{CVM, RO^VM, *t "1" "0" IC 
^OS^DoTUS. droit. X-f-v^'TFTS 3©tt 
|g*«ON*^SOFF'v^0S*D-5fe«>. H5g«a4 0« 

nt>iS4 0 oii^i^$nfciKSi*^^.M&$nfci^sitc 

^t>^. Z.<ntt. ^aiC91iP$nTVi-5SEVLC = 

-V. «ffij$$n-5. cn{ci^<3o*<D7U' 

-A©lll1t:/7U-AH*5V»TVF. = "1" tfeS 

mf^i> miii^-oft^-^. z.<7>mi^:fyv-j^\zi=\^^ 
xmmwm4 Q Lzi^>w^4 0 o(ntm.\mwLtnrzt. 

$T-*0. VLC=-V, ii'fm^ntz1it.tts.K>s BffS 
©VLC = Ott91ttlSn7il». UA^L-fe**^. *IIJfi« 

T«. 1J- 7^7 U- A ICie:^-rVF, = "l" ttS.i> 

IBFb^ t . ?£IStt. t. ®^FBllr*3t,iTVLC = 0 

t^t^S i -3 V C P = V C N T UT*-5 ©Til ® 

[0 0 8 1] /^;U®t^a8*^ "0 0 0" ttj.otz3-:>lsb 
(OyU-A&.mt, X'fy^TFTSl. 8 2. 8 3« 
firCOFFttSiT*0. VLC = Oi;as, 

[0 0 8 2] JW±OJ;5II. *llig0iJ^fflVi?>::i:II<t 
oT, nfi(DS^T-:J'S^^Ufc^^;'JlCckO. 2n 

[0 0 8 3] ^<b\z. mi<o^mm\zi5i-f^f^i<Dfm 
&mtmmizvcpimmnnyu-i>-x;$>i>mnmE: 

[0 0 8 4] ® l®|li6WtC*tt5m3©li# 

jSJgtll^lC1t:/7l— A(D^«a$l^- (T, =T, = 
T. ) tb. VCP<Diii|i$-9-77U'-A«(C^ATt> 

mm(D^&imm'bni>. st. ;io«^t-«. mi on 

lfifi»lt*5Jt5S4©fi^i6}gtl^«t:. VCP©fi*i® 
iltC. n = 3Tffofc«!ia*nH:^IE-rn«, 2- U">: 
[0 0 8 5] 

[0 0 8 6] Sfc. *%B^©ISfi£II. MlSimS^J&BK 
IWCS«^L< . 7 U-A^rBWffi»©-t»-y7 U-AJC 
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[0 0 8 7] ^^\z. ^^^7v-L,(r)mmzm^mW} 
mmj)^^'bn.mzmL<u^^o\z't'ht. is^msco 

m 1 ] :^^m\z^n^^^^^^m(D-^mm(D±ii^ 
[S3] m2<Dm^^^ms<DmM^^i^^T^-'Wi 



[04] miom^^^^miz^m-r^mELomK^m 
[0 5] 0i(DS£ffi^^setcH3j[ni"rsmEcDii2coft 
[06] sK^jsa^^SBicHiiD-r^^Eco^acofi 
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20 
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[0 7] 0i<?)J£aS*^St::9]ftiT^mjEO^4(Dfl 

^a^?g**"ri5'^^>i5?'0o 
[0 8] ^%m\zm^m^^^^s<D-mmm<o±# 

[0 9] *%^tCi5^t5jSa^^gM(^-5IM0llfC:feV^ 
[010] 0 9(?)?£aS^^g<^H^lHlKSr*S-ri>- 



[011] ms(Dmmm^mm\zwmr^nBE(Dm^^ 

[?J^(^itt^] 

1 3-/^:UTFT, 14, 15, 

2 0--9->y;l/3jN-;|/FlHlK, 2 
2 2, 2 3-1t>yU>i?'TFT, 2 4-3jx-;PH 
, 3 0-||l<^X<>y^>^¥g, 3 1, 8 1, 8 

2, 83, 84, 85, 86, 9 1 -X-i y'^T F T. 

4o-*mmmm. so-h^ihik, 6o-jea, 70- 

*H6imffi. 8 0-S*?lHl!S. 9 0-7.^y^. 10 0- 
urn. 4 0 0-n^>«lo 



l-*4lHlK. 2- 
4-*/t«jElElB, 
^: U , 11, 12, 
1 6->C^U§ft. 
1 



[02] 
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